Heat-shock protein 90: a novel autoantigen in human carotid atherosclerosis.
The known role of heat-shock proteins (HSPs) in the pathogenesis of atherosclerosis prompted us to investigate whether HSP90 is a target autoantigen of immune responses in patients with carotid atherosclerosis. The presence of HSP90 on 26 cryostat and 6 paraffin embedded sections of carotid atherosclerotic plaques was determined by immunohistochemistry and immunofluorescence. Plaque-infiltrating T lymphocytes from 9 patients and circulating PBMC from 26 patients and 21 healthy subjects were tested by cell proliferation assay and by flow cytometry and ELISA for cytokine production in response to HSP90. ELISA was used to detect soluble HSP90 and anti-HSP90 antibodies in serum samples. Strong HSP90 immunoreactivity was detected in the muscle and endothelial cell layer and in the inflammatory infiltrate of carotid plaques. Plaque-derived and circulating T lymphocytes from patients proliferated in response to HSP90 whereas cells from healthy subjects did not. HSP90-specific T lymphocytes expressed IFN-gamma and IL-4 suggesting concomitant Th1 and Th2 activation. ELISA detected soluble HSP90 in 42% and anti-HSP90 antibodies in 46% of patients' sera. These new findings, showing that HSP90 is overexpressed in plaque and serum from patients with atherosclerosis and induces an immune response in these patients, implicate HSP90 as a possible target autoantigen in the pathogenesis of carotid atherosclerosis.